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Fig.2 The dependence of the central ion temperature on the
major radial position of the ECH resonance.
Fig.1 The measured ion temperature profile.
The ECH pulse is superposed at 50ms<t<90ms.
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The study of the neoclassical internal transport barrier (N-
ITB)[1-2] is actively continued in the CHS experiments
after moving to Toki-site from Higashiyama(Nagoya)-site.
N-ITB is considered to be formed when the neoclassical
ambipolar condition has the electron root. Therefore the
study of the barrier formation mechanism and the transport
analysis so far in CHS are mainly done on the 2nd harmonic
ECH(53GHz, 140kW) plasmas. One of the important
remaining themes is the effect of this barrier formation on
the ion heating and the ion thermal transport. The charge
exchange spectroscopy (CXS) using the heating neutral
beams is required to measure the ion temperature profile.
Although the N-ITB can be formed even in NBI heated
plasmas with superposing 2nd harmonic ECH pulses, the
measured shots are limited in the experiments in
Higashiyama-site. Recently, N-ITB operation with NBI is
actively performed in CHS to investigate the heating and
transport of the ions. Figure I and Figure 2 show the
measured ion temperatures with the magnetic field strength
scan to change the ECH resonance point in the major radial
direction. The vacuum magnetic axis position is
Rax=92.1 cm. The resonance point scanning range of ± 6cm
is sufficiently larger than the enhancement of Shafranov
shifts due to the beam pressure (2""-'3cm)[3] and the ECH
beam diameter (I ""-'2cm). When the on-axis ECH is applied
or the resonance point is shifted outward by a few cm, the
central electron temperature reaches up to about 3keV and
the central ion temperature reaches 400eV. The line
averaged electron density at this phase(t=70ms) is (6.0±
1.0) X I 012cm-3. These parameters are almost identical to that
in the previous N-ITB experiments in Higashiyama-site. The
electron and ion temperatures become lower when the ECH
resonance points is inwardly shifted. This dependence of the
temperatures on the magnetic field strength and ECH
resonance point seems to come from both of the changes of
power deposition and transport. The detailed transport
analysis is a future theme. The wall condition was not so
good in these preliminary experiments, and thus these high
temperature phases were sustained for only about 10ms. A
long time steady state operation is required for more
accurate ion temperature measurements since the integration
time of CXS is 20ms.
Another phenomenon being studied so far in relation to
the N-ITB formation is the reverse of the toroidal impurity
flow and the bootstrap current[4-5]. The neoclassical
transport calculation based on a recently developed
method[6] to explain these flows is presented also in this
report.
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